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(54) NETWORK CONNECTION DEVICE AND NETWORK CONNECTION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To conduct data transmission in 
real time without losing a function of the IEEE 1394 system and 
to build up a network bus by connecting the IEEE 1394 system 
and a radio transmission system. 

SOLUTION: A plurality of nodes a-c are connected to the IEEE 
1394 system and a node (d) is connected to a radio transmission 
system. In this case, the node (c) is connected to both the 
systems to act like a network connection device. The node (c) 
acts like a bus manager through bus arbitration and assigns an 
ID to each node in the connected network. In the case of data 
transmission, a transmission rate notice means 4 of the node (c) 
informs a maximum rate of the radio transmission system to 
each of the nodes a-c and data of a size based on the 
transmission rate are transmitted. In this case, the node (c) uses 
a communication protocol conversion means 5 and the signal 
form conversion means 6 to convert the communication protocol 
and the signal form into those suitable for the radio transmission 
system and sends the converted data to the node (d) in the 
radio network with a different protocol via a communication 
means 2 for the transmission system B. Thus, data are transmitted in real time 
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[0 0 2 9] ;-Kci:H ±^LfcJ; o KtfitZ) 
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ttlffiS:^"LTV^So rftt^J:^. /-Kelt IEEE 

1 3 9 4** hr7-^(ifiaa$^«*^flii{^ 

BO#^j|Seai?Kffi**IJfflbT. ^(DfcmZzBlZ^y h 
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*Bfflii«#a2Sr^UrMjft^ :/ h!7-^^SJBt$tt 
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~b^tzz> 0 ^<om%, mm*? yy—z t<o^f- 

[0 0 3 9] y — K a — Kb / — 
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mu la**, m 2 ic^i-eai* Amms #a i <^ latfra 

«<£>fc£>-T?fc9, HP*>, IEEE 1 3 9 4jfift©ift« 

[0 0 4 9] fci^U— h»*aSB4 a tell 2 t^-f^i* 1/ 

— DOfiSU— hilfeiBP4 bf±. ±K£tt:iS!K. I EE 
E 1 3 9 4*3' h!7 — ^C0{sa*U— h &S&86* v b — 
^<£>#y-h\ Sfcliaijft^y M7-^S:fI • Mffli-r 

[0 0 5 0] ai«IE*ii*lSP 3 a KLOV^Tfc, @l 

2 id^i-iim^il^a^ 3 i t><DX*& 
t> 5— ocofflfSfiE*ii*o9lS3 b te, IEEE 13 

94*^ hy-^ tcomit zftommzftox^^z. t 

SrSS ■ »J«i"5/- K(rffl*Pi"S t<7?T*fcSo 

[0051] aw^a^ijisp 5 a m&ztiiz 

7* — L I EEE1394^s/h 7 - ^ cOilff #BS 

^n/^x — ^(^x^L I EEE 1 3 9 4^^ by — ^ COff 
5MWLTMt§ 0 r*U'J;<9. IEEE 139 

[0 0 5 2] — *\ «gU«*a^Sia5 7 te. I E E E 1 3 
94*s/b 7 — ^ OS«SU«a ( I E E E 1 3 9 4 XIZ& 
J — \?<Ds<X I D^y-K I D, X^tlb&^ftlZT F 

[0 0 5 3] «^«5 8te. IEEE 1 3 9 4^s/ 

E D§T«^^t^^, 0 #l*Lfi, I EE 
E 1 3 9 4*3/ h!7-^irM^*^ t 

(-astfltffi^KMs-rs-^^-etSo «i, IEEE 13 

[0 0 5 4] »r^^gatte>iX)tSEtt«t«*Ba9 
te, 7- Kc ^S3BlESnTV^*Si»*y h^ — — 
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[0055] &a:RRii*n« ion SiBtttaaBasjw 

mmm&ZftsX^hfr&frZ IEEEl 3 9 4*s/h 
U— $<D&J — K*fcfi IEEE1394*s/h!7 — ^ 
£^31 • Ki:l*Dt5o r^xirj:»9, 

io [0056] tr5r% *mmmnM^$3tfz>*y b v 

— t&mmWiXlZ, /-Kc^IEEE 1 3 94*yh 
V — 2\zmMt£tltzh<DXfoZ>fr. &M*yb7 — #£. 

ff**3a ■ *JWi-5fc«)^ftjaiffli i SHifc-c^So r. 
[0057] * fi, 1211 ieeei 

3 9 4*3/ k WV^ot^I : Is 

ochronous feS) £rfr5BRK. *)K*3/M7 — ^<0£-y 
20 - Kd^Sti-^eSW*^^^^^^^^*^ 

[0 0 5 8] -Wifi*?' h7-^T*fc5 I 

EEE 1 3 9 4^y h7-^^^f5Mf^5 
OG05^ ^^Ml^jtoh/T^-t, A. B, C, D, 

T20Mbps, 5Mbps. 10Mbps, 3Mb p 
s, 15MbpsH6 0 <> 5— *oa(f*s/ b!7 — ^ 

«^ft*8Mbpstt5o .tot, IEEEI 
30 3 9 4rtT?eS$*bTV ,l 5A'-E(7>5o(^ i f--W*/K73 

tt, B ft Df t y4^Wt^6 0 eSff* 

^Y^*^«#^ttSr*«-r5o ei£{f -STStRSB 1 3 

(*«) ^>rt, aii»*y hy-^^bf^Wf -r>- 
*/^3S«LT, Sii»*s/ hy-^-ggf6o 
[0 0 5 9] U:^oT, <s^{f fiRJfIS 1 3^ s ^ 

{e^II-^ (IEEE1394*y h^ — #t*h<0<< 

so [ooeo] »L :^6M8«S$aiLtlt 
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i>t* IEEE1394 \ft<D&7- •* >*/l>(Dfc&^i$.(D 
9 (C"t"^> Isochronous resourece management^ 

fig c i e ee 1 3 9 zni^mtK ±MmM? 

[ 0 0 6 1 ] Rid. H3l^i-^y h!7 — ^g&R3£«<E> 
<Dy-K(i, SftlEHSE®liff!ltlRiai. ii \c^~t£oiz 

[ 0 0 6 2 ] IEEE1 3 9 4^7 h 17 — ^ 

ytnttez>\a$. ntimmmmmmtmm^-f, iee 

E 1 3 9 A*y b V — ^iPiJ-Cta, I EEE 1 3 9 4JBiI 
ftSB 1 a £>^LT^5 I E E E 1 3 9 4a«fflrt&K<fco 

/- K«>y- K I Di;u- hy - K^^ftSS^iSo £ 
fed. It<Z)y-Ka, b. cCDf*K ^fWlo^v< 

[ 0 0 6 3] -^^0^, — -v— £ fcofcy — K 

cfi, I EEE 1 3 9 4lf&{:l^<#IIf:J:^ f- 
^ai«(-^SI*SWI«rm\ IEEE 1 3 9 4*^M7 
k LT«ffiLT^5:Kte£fc5 0 

[ 0 0 6 4] — «i»^3/ ^flfl-efcU /— Kd 

^MlfHS^B, IEEE 1 3 9 4^3' M7-^(^|©y 

- Kc <04S3»iifffflii{f8|5 2 a^lty-Kc 
£jft,T^5„ Lt^oT, 7— Kd iry— Kc kte, / 

EEE 1 3 9 4^^ h!7 — 9 J — Ka, b**>5^ 
Jil EEE 1 3 9 A*y bV — ^^SM • frJPP LT^£ / 

ioT^KS-frS. fW]E#^ y-Kcft ha 

y-Ka, b, fc5VMiIEEE 1 3 9 4^yM7-^ 
ff3S • H«LT^5y^Kl:BKS^5o 
[ 0 0 6 5] h7-^H^L, J 

- K c j&S i £ E E 1 3 9 A^y b 7 — ^ t<^a«*jK^ 

riEEE 1 3 9 4^j/ b 9 - ^ X^Bm^^i^B^^— 
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[0 0 6 6] I EEE 1 3 9 4ffla«ffl51 a ^tf 

SS*a«fflaifffl2 aO**©i^SftSLT^5 I E 
EE 1 3 9 4* y h!7-^Wiit-7 h!7 — ^Idlfctt 
5*^<7>y-K*ttS'Ji-Sfc«>^S»J3U«a (IEEE1 
3 9 4 T'ii^;* I D k J - K I D) \X, S8eSiJ*«SSI95 

co-^y b r7— ^-e<oBf^#iiR4:a"C#y— Kt±a«-r 

[0 0 6 7] SfeK, y-Kc^M^h7-^M 

SS*** bl7-^O^O^WSra-rSSj»^s/ b"7-.^ 
^tt&l'a • Wm-*J— KKftt), £fcy — Kc^i 

»I{f^iI{f£P2 a b!7-^rtO#y 

[0068] &iz, mx-ft. Bm*$> hy—#&mmm 

m ( I EEE 1 3 9 4{l*3tt5Yy^n3^-^(sjS) ^^T 
5«ffiSrWLTV^»^^f±, IEEE 1 3 9 4*yF 

30 ^ i 3 moT, ssift^y b!7— ^rt^espjse^e 
[0069] &.±<Dmmz. x *) , Miia* ^ b y — ^ 1 1 

EEE 1 3 9 4^yM7-^t ^>M*t?*PSB • l^^fHiH 

[0 0 7 0] r ttlil^-^fiiSSr^ 
i*. I EEE 1 3 9 A^y b V — t kf&M^ y bV — 2 

mmmmx^ i3ti/TtsiM»9iaot, 

40 ii^y h!7-^;-Kd (HlW ^IEEEl 
3 9 4*yh!7-^©y-Kc (El#B8) ^»tt$tt 
T ^ 5 5 a* * 5 — £W ^ fi» t-»BSrtT o 

[ 0 0 7 1 ] L-Cfi, ffyx.«JS»a 
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xmmmmm <om^- * ; - k d \z. ^ it x h z> mm x 

Sr»Bt5«t 5 Ctt^^o ft* SEJB6tta«B» 9 H J; 

[0 0 7 2 ] ^±co J: 5 lt»B $ ;ft,fcSSSMfcffl.ti:. 
SgiBc*t»ii*Dffl5 1 0 \c£ Q I E E E 1 3 9 4fflaHfffll 
a ^^tt IEEE 1 3 9 4^y K 

(ilT'li/-Ka, /-Kb) {Ctim&xkbtlZa M 

h^-^rtic/- k d ^iiiLtciy — h'(Dmu^± 

|^«|:UIEEE 1 3 9 4*s/b7-^ft 
<£>#/ — K^*fLT««^il*q*ttS 0 r*K IEEE1 
3 9 4^3/ h!7 — ^(i, Jiitft^s/ h!7 — 

h 7-^«SrtT?»g'Jflt«aSSIlFI5 7TO 

[0 0 7 3] ^COm, IEEEl394-*;vh I 7 — ft 

[0 0 7 4] ftC, »^7^-^gM (11 
t-T, IEEE 1 3 9 4*yM7^rtoy-K 
a ^feffiJI^y f 7 — :?rtiD/ — Kd izttl-xm 3=r%B 

[oo7 5] jfe-f, *ra*8eiso»^^ov^-cRMi- 

5o -hfScOiP< IEEE 1 3 9 4*yF7- 

y-Ka («ii^uiD = o, ;-KiD=oi 

J*, / — Kd (CTx.(f^^ I D= 1, /-KID 
= 0£i-5) ^HTflSU IEEE 1 3 9 4* 

6:^^, i^JifWy hadt^t) (4, /-Kb 
£Sf£ U / — KcOIEEE1394 2(5 laC 

[ 0 0 7 6 ] ^O^, I E E E 1 3 9 4 fflfflfMB 1 a "C 

t\ *LTii«^J«Slfc»5 a , «*?KS:^*«6 a& 
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«»5at'l±, &M*y M7 — ^rtrv— Kc^b/- 
^«#Sr^«i-6. Sfc, « -f§*5tffi«l» 6 a -Cli, 
Y7-?x>&mt Zti&B^^&i-Zk t tl^ ie 

EE1394*-y K !7 dtt^FK-Cfc 5 s> h 

[ 0 0 7 7] ttSlJ««2«W7T*f-i, /^7ha 

d^^Tfei: LTfi^^tLfz IEEE 1 3 9 4*yh9- 
io ^^b^fc/— KdOM&'JiMB ('^ I D= 1, /— K 
ID = 0) Sr. h^ — ^f*g<D/ — K£ Lty- 

KdJ&s#oT^S«S'JW« (ffilitfID=2) IwSlfei- 

I E EE 1 3 9 4(7V<^ ID10tf>h<Z>/— KID6 
tfy HSr-g*^*: I 6 tf;y h y hT7 — 0 

t'yhClft) ^ ^-7ir y KT Ku^wffl • 8J(& 

(fl&J&tf, hTK^i LT(D I E EE 1 3 9 

4 0'** I . 2X*tfX*s> h? — ^^(^/ 

20 ^JftSrfTPo 

[0 0 7 8] :3 IT, iift^W^tftas 5 a . fS 

hdii mmmmmmm : ^2 3{cx^x, / - k d ^ 

[ 0 0 7 9] '^v Fad' £§{f L 

— Ka ^5gi-^HdS*>5#-&*-«. /- Kd/5^/ 
30 - Ka (JLlpJttT^WSHfcACK (rco^. ACKd 
atf^) 14. /— Kc^»l«|3®«fflii««P2 at'Sfi 
ZtllZft. aff^HR^»BP5 a. «#^*^«ISF|J 6 a^ 
U««j3'J««^*aJ7^«iis&SnSo 

^^15 5 a . «-^5»E»» 6 a &UWaU1ff*K«ff 7 ^ 

ft|^tlf:ACKdall /^^adWyh 

d' \z&&zfriz&m<D&<D&m&i&£tiz>z. ttict 

19, IEEE 1 3 9 4^y M7 — ^ tcig LfcJK*. ^ 

nil, «sim*jc^»i*n5o 

[0 0 8 0] 1©^:^, IEEE 1 3 9 4^s/h7-^ 

/ - K a tOTSgjf^ tTA C K^^-rfflSfflrt 1 ) 
fete, <f S^ftffi 6aTy-Kd^b©ACKda 
0 = — Kt73- KU / — KatiiroTlRlUS*^* 
5<t 5*3- Kt-aSl-TSo fi^ix/cACKd attl 
EEE 1 3 9 4JBii<t£|5 1 atCtoT/— KatC^ttT 
ACKd a' k^XmtrtZfiZo fa. *eiJT*tt, /— K 
d3&^or-^$ffi^»i-5^«^ov^Bi?BL^^, 
0ij^lf/— Ka dV- Kd (C» LTfsib^-r— ^ SrS 
so ffl«LTfcfc3<fc5S#Lfc»-&K:tt. /-Kd^^/ 
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— Ka — <D7&%s<4-yh V d a tWt) t-o^ 

Xh. A C K d a / - K c ^ t« ^ ^ 

[ 0 0 8 1 ] rial;: J; 9. ^H«Slsai-r6»'&-et, tt 

[ 0 0 8 2] I^MeiH MV^cit^) 0# 

[0 0 8 3] »L *ffltc*5(t^«i»*s/ b!7 — ^l-o^ 
Tf±, IEEE 1 3 9 4^7 h? — ^ £ IH«<Z>ei£« 
fig. IP*>, ^e^tfe^^- K^Lt^6^<7)t L 

[0 0 8 4] Mf*^ M7 — ^^ib(Z>B*"CgaiWtttt 

— («ajx.«3) Sr, IEEE 13 
9 h 9-^ Tl^^ilf:^TV - K a (IM 

U I^JHfiS'^S' b Iso /^^hadi: 

t3»*AU 62w hii*0«P4 at«?)SntS 
Mdjt/^ 5 1^>f XT? IEEE 1 3 9 4*^ h 1 ? — 

[0 0 8 5] -tOft, Iso hadll / — Kb^r 

gfilt, Kc© I EEE 1 3 9 4fflii«35 1 a t3 

J:oT^{f ^rb5 0 ^IT, g«**L*:Iso /^yba 

1fc£ftZ> 0 ffl.U Iso ;<>ry y a dl3li565fcy — 

[0 0 8 6] 3?LT, SUS** hl7 — ^(Dl^MBeaitC 
ad (2, a£ftii«ffl»«SP 2 a £^LTIso /^-yha 

d' ttti^yh^-^cM^Wo y-Kd-e 

ad' WSSJi^-irV*^^— ^SfSi"^<#«li»^-r 
^UlTIso s<try Nad' SrSWi'So 

[0087] m$k*y hc7-^ii*3u^T. raaseai^Sr 
d^p)^j£t^y H*y — k c <©*!iiBiaftfflaftffl 2 
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aCt I EEE1 3 9 4 ^ ■> h 17 — ^ 13 t oTf&3?J&*fc 

[0088] jw^ assies' h ^rtoy— Ka*£« 

SO"CI±&<, *iRl»3eai<7?Bti:l^«^5fe3fey-K©« 
J3U*« («iay-KdliID=2) «:Jfl^T7*-*0 

io [ 0 0 8 9] I E E E 1 3 9 4 *y h 7 — ^ 

}&*f>(7>^s/h (_blEIW]^Iso /^yhadi:t5) ^ 
^V*/W-W<- (±EIr]«^3) ?riM7h7- 
^fttS«t5/- K£>»J3U«« (±EI^I«y-Kd-C 
I D=2) C!l{§iJtS«iai 7 T^^f6^^fc5 0 
LT(i, /— Kd^/- Ka {3*t 

— K a 75^#t-f-^Iso s<fry had <7)^^r V*/^ W< 
20 — 5 y — KdO I D= 2<DltffofrmW't'Z>o * 

y - k©«!3ij*« t ttrnm-tz y - 

■^w^-^jRIft^y M7-^f^coy- KO«giJ««£<£> 
[0 0 9 0] ^O^, ^ETfey— Yd<D I D=2f3^^>- 

m\zmLtzm^ vwrnnizmmztntiso s<t- 
30 had' i: vxmfcmi&&mMkmm\zmm*v vv- 

^J3«JWStLSo y-KdT1iM^7b^-^ 
SfS-0*feT*Iso had* SrS«i"5 0 

[0 0 9 1 ] j£JL_b, Ufc J: 5 (d*^t6JBffifiaj^ 

fflrSEHlife?gffi«i:lRl«coa**:#S{5d\ IEEE 
1 3 9 4^^ b y — $n<r>; — Kartl/^-Kcfi I E 
EE 1 3 9 4<Dfcm%kb^titmteZ>-yv F3^"C*5 

ft 5. 

[0 0 9 2] i^5t\ ^«a-7h!7-^8i 
40 SSRSr'S'tf I EEE1 3 9 4^5/ h!7 — ^c^#y— KT 

y— Kc t3*3tt5eaiu— ha*p#®4 (m 
c ) ^^l, a^u-h[cs-5<^-rx^^#jL^x- 

^Sr««&1-5o rtitcj;^, y-Kcfi, D7;W^ 
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[0093] H4liIEEE 1 3 9 4*y h^-^rt^ 
y— Karti;- Kc (0 1#S5) KHltfeftfc*^ 

[0 0 9 4] H 4 t^^T J: 0 ft ^«L3®fflJ 3011 J 
— K a rt^y — K c <Z)5^ <7>«t«rtS!H;iRtt bttfcfctf) 
■CfcSo IP*>rixP>ffi-§-fttsa3 OH -r-^iUf-TS 

[0095] \t%ftw& i s n m^m^mu 3 o 

I E EE 1 3 9 4*s/ h!7 — ^Sr^LTeS-rSfc 
3 tCfi^ I-- h 4 a X 9 il^P S *ifc*&R* s> h 

^-n^i^ h mjs is/^im xk#w it, 

[0 0 9 6] ^CO— f^i5 £ffll^-CBfclJ3i"5o 
[0097] B5fj:IEEE 1 3 9 4*3/h 7 — ^ it Si 

[0 0 9 8] — tT s (U5 ic^-fX o *S8H£2£ 
l^lOMbpstat^U 1 0 0Mb p sitS 
COIEEE 1 3 9 4 &^^h<O s fo&^^r ^^^<D\t^^ 

S^l^li, WTK^j-J: 5fc#;t5o 

[0 0 9 9] Mx.ll 1 0 Mb ps£l25/is I 
EEE 1 3 9 4C0[r]^^^^^ <M^ Kte^ -< ? ^ * ? 

g i P/^B k\^, 1 2 5 0/2 t^ffolff 

U 3 — 1 Of--Y^^a^fiilHSb*V\ wix^r»»9iS 
^ y y^t-SloTfc, 1 0Mb p s w 
L^U ^(7?i: 5 i-^^t-^fJ-T^i:. MB. 

5r^f:^6 0 it^^w:i 2 5 0 ^F 

fo^Rl^ffl U/tir-^ XT' I E E E 1 3 9 4 Ji^fc 
it5^^J5\ i5C^tJ:^:ftt), IEEE139 

- t # "TAB ^ 4S. ^fe^^ic^^T 
H [§3 1 t/Tty-Ka ^P>y — Kd {CftLXin^&B 
mi-Z>h<Dki~Z>k, ±5tLfcJ: I EEE 1 3 9 4 

mm. fflM&m&fft>tiz>m^ «sott cassis 3 o 
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^(D3n£<DVtm-V 1 EEE 1 3 9 4 1 K «fc 

9, I EEE 1 3 9 4*^ h!7 — ^±tC>gii-r^>o 
LT. ia*^ H? — ^<0ifcfc1MX{c##]£ixfc^- 

[0 10 0] L^ot, *SMffiWl:«t^tf, 2 0 
T'o h3^sggjaSttfc*'&"C 1 b. «-?■#»]« 

IEEE1394*s/h !7 — ^Sl^SiiSft*^ h? — ^F*9 
5 0 I EEE 1 3 9 4<Z>*iJ;&*£d»LfclR]ffleat 

[oioi] ft. *«w^«s^jfi?Bffi«^*5^"r«, 

IEEE 1 3 9 4^s/h7-^ ir*S*ft*y h!7 — ^ irlffl 
[0 10 2] 

30 t^iiffi a*a ^ * k * 1 5 r t J: 

[H!l] *|8W^3/ M7-^»itt3S««:»^■ii^T-fl! 
[[12] *5gMO*3/ h7-?&St&W:<D—mffiMWim 

[13] *«w<D*y h9-?mumm<Di&<omi&ftm 

40 3/ ^[U 0 

[0 4] IEEEl 3 9 4^yh!7-^ll:gI^5 

[15] I EE E 1 3 9 4fci£^ f&M&T&lfcKO&tik 

1 -ea&Afflii«^a a : =firi»*a;w ieee 

1 3 9 4) , 2-eHI*Bfflii«#a (6S»B:I» 

, 3-ffl«ffi*a*p*a, 4- 
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